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DQGG\QDPLFEHKDYLRXURIWKHEULGJHVWUXFWXUH7KHFXUUHQWSDSHUIRFXVHVRQWKHREVHUYDWLRQVDQGPHDVXUHPHQWUHVXOWV
RI WKLV ORDGLQJ WHVW SURJUDP DQG SUHVHQWV WKH W\SLFDO VWUXFWXUDO EHKDYLRXU RI WKH 5iNyF]L 'DQXEH EULGJH DQG LWV
VSHFLDOLWLHV FRPLQJ IURP WKHPL[HG WUDIILF FRQGLWLRQ7KH DLPRI WKH ORDGLQJ WHVW LV WKH DQDO\VLV RI WKH VWUXFWXUDO
EHKDYLRXUDQGWKHVWDWLFFKHFNRIWKHORDGFDUU\LQJFDSDFLW\RIWKHEULGJHEHIRUHRSHQLQJWKHQHZWUDPZD\OLQH7KXV
WKH EULGJH LV DQ H[LVWLQJ EULGJH RSHQHG IRU WUDIILF LQ  WKH FXUUHQW ORDG WHVWLQJ SURJUDP FRQFHQWUDWHG RQ WKH
VWUXFWXUDOHOHPHQWVLQWKHFORVHGUHJLRQRIWKHWUDPZD\OLQHZKLFKZHUHQRWORDGHGDQGFKHFNHGLQWKHSDVW
7KHEULGJHVXSHUVWUXFWXUHLVDFRQWLQXRXVJLUGHUKDYLQJVSDQV[P PHWHU7KH
FURVVVHFWLRQRIWKHEULGJHLVDGRXEOHFHOOER[VHFWLRQKDYLQJORQJLWXGLQDOO\VWLIIHQHGIODQJHVDQGZHEV7KHZLGWKRI
WKHWUDIILFODQHVLV[PEHWZHHQWKHPWKHWUDPZD\OLQHVDUHORFDWHGZLWKDZLGWKRI[P7KHWRWDOZLGWKRI
WKHWUDPZD\DQGWKHFDUULDJHZD\LVP7KHGHSWKRIWKHER[JLUGHULQWKHPLGGOHVSDQVLVDFRQVWDQWYDOXHRI
PPZKLFKUHGXFHVLQWKHVLGHVSDQVWRPP7KHGLVWDQFHEHWZHHQWKHZHEVDWWKHEULGJHGHFNLV
PPZKLFKUHGXFHVDWWKHERWWRPIODQJHOHYHOWRPP7KHZHEWKLFNQHVVLVPPDWWKHODUJHVWSDUWRIWKH
EULGJHZKLFKDUHLQFUHDVHGXSWRPPLQWKUHHVWHSVLQWKHPLGVSDQUHJLRQV7KHWKLFNQHVVRIWKHEULGJHGHFNLV
PPVXSSRUWHGE\FORVHGVHFWLRQ ORQJLWXGLQDOVWLIIHQHUV LQDGLVWDQFHRIPP7KH ORQJLWXGLQDOVWLIIHQHUVKDYH
WUDSH]RLGDOFURVVVHFWLRQVZLWKDGHSWKRIPPDQGDWKLFNQHVVRIPP7DSHUHGFURVVJLUGHUVDUHSODFHGDWHDFK
PPDORQJWKHORQJLWXGLQDOD[LVRIWKHEULGJH7KHWKLFNQHVVRIWKHORZHUIODQJHYDULHVEHWZHHQPP±PP
7KHZHEVDQGWKHORZHUIODQJHDUHDOVRVXSSRUWHGE\ORQJLWXGLQDOVWLIIHQHUV7KHZHEVWLIIHQHUVKDYHWUDSH]RLGDOFURVV
VHFWLRQVKDYLQJPPGHSWKDQGPPWKLFNQHVV/W\SHORQJLWXGLQDOVWLIIHQHUZLWKDWKLFNQHVVRIPPDUHSODFHG
RQWKHPLGGOHZHESODWHDQGRQWKHXSSHUSDUWRIWKHVLGHZHEV7KHEULGJHZDVGHVLJQHGE\WKH+XQJDULDQGHVLJQHU
RIILFH89$7(59=UWDQGWKHWUDPZD\OLQHKDVEHHQHUHFWHGE\WKH$+tG=UW7KHW\SLFDOFURVVVHFWLRQRIWKHEULGJH
DQGWKHORFDWLRQRIWKHORDGLQJYHKLFOHVFDQEHVHHQLQ)LJ

)LJ&URVVVHFWLRQRIWKHEULGJH
6WUDWHJ\DQGSURJUDPRIWKHORDGLQJWHVW
7KHSURJUDPRIWKHORDGLQJWHVWKDVEHHQGHYHORSHGDQGH[HFXWHGXVLQJWKHIROORZLQJVWUDWHJ\
• 7KHEULGJHZDVORDGHGE\WKHDVVRUWPHQWRIWUXFNVDQGWUDPVLQGLIIHUHQWORDGLQJDUUDQJHPHQWV7KH
WUXFNVKDYHIRXUD[OHVDQGLWVWRWDOZHLJKWZHUHaWRQVIRUHDFKWRQVIRUDOOWKHWUXFNV7KHOHQJWK
RIRQHWUXFNLVPPZLWKDZLGWKRIPP7KHDSSOLHGWUDPVDUH&RPELQRWUDPVKDYLQJWKHWRWDO
ZHLJKWRIaWRQVaWRQVIRUWKHWUDPVDQGWKHWRWDOOHQJWKRIPPKDYLQJD[OHV7KHGLVWDQFH
EHWZHHQWKHD[OHSDLUVDORQJWKHORQJLWXGLQDOD[LVRIWKHWUDPDUHPPDQGPP7KHZLGWKRIWKH
WUDPLVPPZLWKDZKHHOGLVWDQFHRIPP
• 7KHFRPSOHWHORDGLQJWHVWSURJUDPZDVH[HFXWHGZLWKLQWZRGD\V7KHVWUXFWXUDOEHKDYLRURIWKHEULGJHZDV
FKHFNHGE\VWDWLFDQGG\QDPLFORDGFDVHV,QDOOWKHORDGFDVHVWKHGHIOHFWLRQRIWKHVXSHUVWUXFWXUHDQG
WKHVWUDLQVDWORFDWLRQVLQVLGHRIWKHER[JLUGHUZHUHPHDVXUHG
• $IWHU WKH VWDWLF ORDGLQJ WKH LQIOXHQFH OLQHVDW WKHPHDVXUHGSRLQWVZHUHDOVRGHWHUPLQHGXVLQJ VWUDLQ
JDXJHVXQGHUWKHORDGLQJRIWUXFNVUXQQLQJSDUDOOHORQWKHEULGJHDQGXQGHURU&RPELQRWUDPV
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• 7KHQDWXUDO IUHTXHQFLHVRI WKH VXSHUVWUXFWXUH LQYHUWLFDO DQGKRUL]RQWDO GLUHFWLRQVZHUHGHWHUPLQHGXVLQJ
DFFHOHURPHWHUV 7KH EHQGLQJ UHODWHG HLJHQPRGHV LQ YHUWLFDO DQG DVZHOO DV LQ KRUL]RQWDO GLUHFWLRQVZHUH
GHWHUPLQHGDQGWKHYLEUDWLRQUHODWHGWRWRUVLRQZDVDOVRPHDVXUHG
• $IWHUWKHVWDWLFORDGLQJDFRPSOH[G\QDPLFWHVWSURJUDPZDVSHUIRUPHG7KHG\QDPLFWHVWFRQWDLQHGORDG
FDVHVXVLQJRUWUDPVUXQQLQJSDUDOOHO WURXJKWKHEULGJHZLWKDYHORFLW\RIDQGNPK7KH
G\QDPLFWHVWSURJUDPFRQWDLQHGORDGFDVHVZLWKEUHDNLQJDQGDFFHOHUDWLRQRIWKHWUDPVRQWKHEULGJH7KH
G\QDPLFVWUXFWXUDOEHKDYLRXUKDVEHHQDOVRLQYHVWLJDWHGXVLQJWUXFNVUXQQLQJSDUDOOHORQWKHEULGJHZLWKD
YHORFLW\RIDQGNPK
• 'XULQJWKHG\QDPLFORDGLQJWHVWSURJUDPWKHPRYHPHQWRIWKHEHDULQJV\VWHPDW WKHEULGJHHQGZDVDOVR
PHDVXUHGDQGWKHPD[LPXPORQJLWXGLQDOGLVSODFHPHQWVDUHGHWHUPLQHGZKLFKDUHFDXVHGE\WKHORDGLQJDQG
EUDNLQJHIIHFWRIWKHYHKLFOHV
7KH DSSOLHG WUDPV KDYHEHHQ ORDGHG E\ VDQGEDJV VLPXODWLQJ WKH HIIHFW RI SDVVHQJHUV7KH DSSOLHG VDQGEDJV
VXEVWLWXWHGWKHHIIHFWRISHRSOHPD[LPXPDOORZHGRQWKLVWUDPZLWKWKHDYHUDJHZHLJKWRINJV7KHVDQG
EDJVZHUHXQLIRUPO\GLVWULEXWHGDORQJWKHWUDPVWKHUHIRUHWKHPD[LPXPD[OHORDGLQJGLGQRWH[FHHGN1N1
7KHORDGLQJRIWKHWUDPVDQGWKHWUXFNVUHSUHVHQWHGLQRQHVSDQRIWKHEULGJHN1PXQLIRUPO\GLVWULEXWHGORDGRYHU
WKHWUDPZD\ODQHVDQG[N1N1FRQFHQWUDWHGORDGVRQWKHWUDIILFODQHV7KHDSSOLHGVWDWLFORDGOHYHO
GXULQJWKHORDGLQJWHVWZDVRIWKHGHVLJQWUDIILFORDGOHYHORIWKHEULGJH7KHEULGJHKDGDSUHYLRXVORDGLQJWHVW
LQ7KDWWLPHWKHDSSOLHGORDGOHYHOZDVRIWKHGHVLJQWUDIILFORDGEXWFRQFHQWUDWHGDERYHWKHFDUULDJHZD\
,QWKHFXUUHQWWHVWSURJUDPWKHORDGVDUHFRQFHQWHUHGLQWKHUHJLRQRIWKHWUDPZD\ODQHVDERYHWKHVWUXFWXUDOHOHPHQWV
ZKLFKZHUHQRWWHVWHGDWWKHSUHYLRXVORDGLQJWHVWSURJUDP$W\SLFDOORDGFDVHFDQEHVHHQLQ)LJIRFXVLQJRQWKH
FRPELQHGORDGLQJRIWUDPVDQGWUXFNVLQWKHVDPHWLPH

)LJ7\SLFDOORDGLQJVLWXDWLRQGXULQJWKHORDGLQJWHVWXVLQJWUXFNVDQGWUDPVLQRQHVSDQ
7KHVWDWLFORDGWHVWLQJSURJUDPDQGLWVUHVXOWV
7KHVWDWLFORDGLQJWHVWKDVWZRDLPVDQGWKHUHIRUHLWFRQWDLQVWZRVLJQLILFDQWO\GLIIHUHQWSDUWV7KHILUVWDLPLVWKH
VWDWLFFKHFNRI WKH ORDGFDUU\LQJFDSDFLW\RI WKHVWUXFWXUDOHOHPHQWVXQGHU WKH WUDPZD\ ODQHVDQG WRDQDO\]H WKHLU
VWUXFWXUDOEHKDYLRUXQGHUWKHFRQFHQWUDWHGORDGLQJRIWKHWUDPVORFDOWUDQVYHUVDOPHDVXUHPHQWV'XULQJWKHVHORDG
FDVHVWKHFURVVJLUGHUVWKHGLDSKUDJPVWKHPLGGOHZHESODWHVDQGDOOWKHVWUXFWXUDOHOHPHQWVORQJLWXGLQDOVWLIIHQHUV
ZKLFK DUH ORDGHGGLUHFWO\E\ WKH WUDPVDUH WHVWHG$ WRWDOQXPEHURIGLIIHUHQW ORDGFDVHVKDYHSHUIRUPHGDQG
PHDVXUHGWRFKHFNORFDOVWUXFWXUDOEHKDYLRURIWKHEULGJHGHFNV\VWHP2QHWUDPDQGRQHWUXFNPRYHGSDUDOOHORQWKH
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EULGJHDQGVWRSSHGLQGLIIHUHQWORFDWLRQV$WHDFKORDGLQJVWHSWKHGHIRUPDWLRQVRIWKHFURVVJLUGHUVDQGWKHVWUHVVHV
LQWKHEULGJHGHFNZHUHPHDVXUHG7KHVHFRQGDLPRIWKHORDGLQJWHVWLVWKHDQDO\VLVRIWKHJOREDOVWUXFWXUDOEHKDYLRXU
DQG WR FKHFN WKH ORDG FDUU\LQJ FDSDFLW\ RI WKHPDLQ JLUGHU XQGHU WKHPL[HG ORDGLQJRI WUDPV DQG WUXFNV JOREDO
ORQJLWXGLQDOPHDVXUHPHQWV'XULQJWKHJOREDOORDGLQJVLWXDWLRQVWUXFNVZHUHDSSOLHGRQWKHFDUULDJHZD\DQG
WUDPVLQWKHWUDPZD\OLQH$OOWKHVSDQVKDYHEHHQORDGHGDWOHDVWRQHWLPHLQWKHWHVWSURJUDP)RUHDFKVSDQWKH
YHKLFOHVZHUHSODFHGWRUHSUHVHQWWKHH[WUHPHYDOXHVRIWKHSRVLWLYHDQGQHJDWLYHEHQGLQJPRPHQWDQGWRVLPXODWHWKH
PD[LPXPUHDFWLRQIRUFHVIRUWKHSLHUVDQGDEXWPHQWV,QDOOWKHJOREDOORDGLQJVLWXDWLRQVWKHGHIRUPHGVKDSHRIWKH
EULGJHZDVPHDVXUHGDQGWKHVWUHVVHVZHUHDOVRGHWHUPLQHGLQSRLQWVRIWKHER[JLUGHULQYHVWLJDWLQJWKHVWUXFWXUDO
EHKDYLRXURIWKHPDLQJLUGHUDQGWKHGHFNV\VWHP7KHVFKHPDWLFOD\RXWRIVHYHUDOORDGFDVHVJOREDOORDGLQJVDUH
SUHVHQWHGLQ)LJ



)LJ&URVVVHFWLRQRIWKHEULGJH
7REHDEOHWRFRPSDUHWKHPHDVXUHGUHVXOWVWRWKHFDOFXODWHGYDOXHVDGHWDLOHGILQLWHHOHPHQWPRGHOZDVGHYHORSHG
$OOWKHVWUXFWXUDOHOHPHQWVFRQWDLQHGRQWKHVKRSGUDZLQJVDUHLPSOHPHQWHGLQWKHQXPHULFDOPRGHODOOWKHVWLIIHQHUV
ULEVGLDSKUDJPVXVLQJVKHOOHOHPHQWV2QWKHGHWDLOHGDQGUHDOLVWLF)(PRGHOWKHGHIRUPDWLRQVDQGVWUHVVGLVWULEXWLRQV
XQGHUWKHDSSOLHGORDGVZHUHGHWHUPLQHGDQGVWXGLHG%DVHGRQWKHPHDVXUHGGHIOHFWLRQVLWZDVFRQFOXGHGWKDWWKH
PHDVXUHGWHQGHQFLHVJLYHVJRRGDJUHHPHQWWRWKHFDOFXODWHGUHVXOWV7KHPHDVXUHGGHIOHFWLRQVLQDOOORDGFDVHVZHUH
VPDOOHUWKDQWKHFDOFXODWHGYDOXHVLWVUDWLRYDULHGEHWZHHQ7KHPD[LPXPGHIOHFWLRQRIWKHFURVVJLUGHUVLV
PPDQGWKHPD[LPXPGHIOHFWLRQRIWKHVLGHVSDQVLVPPZKLOHWKHPD[LPXPYDOXHIRUWKHLQWHUQDOVSDQVLV
PP7KHPD[LPXPUHVLGXDOGHIRUPDWLRQRI WKHVXSHUVWUXFWXUHGLGQRWH[FHHGRI WKHPHDVXUHGPD[LPXP
GHIOHFWLRQZKLFKIXOILOOVWKHUHTXLUHPHQWVRIWKHUHOHYDQW+XQJDULDQVWDQGDUGV>@DQG>@,WKDVWREHPHQWLRQHGWKDW
WKLV ORDGLQJ WHVWZDVQRW WKHILUVW ORDGLQJRI WKHVWUXFWXUH WKHUHIRUHQR ODUJHUHVLGXDOGHIRUPDWLRQVZHUHH[SHFWHG
EHIRUHWKHPHDVXUHPHQWV'XULQJWKHORDGWHVWLQJDQLQWHQVLYHWHPSHUDWXUHLQFUHDVHFRXOGEHREVHUYHGZKLFKFDXVHG
VLJQLILFDQWDGGLWLRQDOGHIRUPDWLRQLQWKHEULGJHVWUXFWXUH7KHPDLQSDUWRIWKHPHDVXUHGUHVLGXDOGHIRUPDWLRQVZHUH
FDXVHGE\WKLVWHPSHUDWXUHLQFUHDVLQJHIIHFWWKXVWKHUHVLGXDOGHIRUPDWLRQVZHUHGHYHORSHGFRQWLQXRXVO\GXULQJWKH
ORDGWHVWLQJZKDWLVWKHW\SLFDOHIIHFWRIWHPSHUDWXUHLQFUHDVH$W\SLFDOGHIOHFWLRQVKDSHFDQEHVHHQLQ)LJ
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
)LJ7\SLFDOPHDVXUHGGHIOHFWLRQVKDSH
6WUDLQJDXJHPHDVXUHPHQWVZHUHDOVRH[HFXWHGLQDOOORDGFDVHV7KHDLPVRIWKHVWUDLQJDXJHPHDVXUHPHQWVZHUH
WKHDQDO\VLVRIWKHVWUXFWXUDOEHKDYLRXURIWKHPDLQJLUGHUWKHFURVVJLUGHUVDQGWKHORQJLWXGLQDOVWLIIHQHUVXQGHUWKH
WUDPZD\ODQHV7KHPDLQSDUWRIWKHVWUDLQJDJHVZHUHSODFHGWKHUHIRUHLQWKHUHJLRQRIWKHWUDPZD\KRZHYHUVHYHUDO
VWUDLQJDXJHVZHUHDOVRSODFHGRQWKHH[WUHPHILEHUVRIWKHPDLQJLUGHUWRFKHFNWKHJOREDOVWUXFWXUDOEHKDYLRXURIWKH
EULGJH7KHVWUDWHJ\RIWKHVWUDLQJDXJHPHDVXUHPHQWVDQGWKHJHQHUDOOD\RXWRIWKHVWUDLQJDXJHORFDWLRQVDUHVKRZQ
LQ)LJ7KHWRWDOQXPEHURIVWUDLQJDXJHVZHUHSODFHGRQWKHVWUXFWXUHDQGWKHVWUDLQVZHUHPHDVXUHGGXULQJWKH
VWDWLFDQGG\QDPLFORDGLQJVDVZHOO

)LJ/D\RXWRIWKHVWUDLQJDXJHPHDVXUHPHQWV
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7REHDEOHWRHYDOXDWHWKHUHVXOWVRIWKHPHDVXUHPHQWVDQGWRFKHFNWKHVWUXFWXUDOEHKDYLRURIWKHVXSHUVWUXFWXUH
WKHPHDVXUHGVWUHVVHVDUHFRPSDUHGWRFDOFXODWHGYDOXHV7KHGHYHORSHGQXPHULFDOPRGHOLVDIXOOVKHOOPRGHOZLWK
WKDWWKHFRPSDULVRQRIWKHPHDVXUHGDQGFDOFXODWHGVWUHVVHVFRXOGEHPDGHZLWKODUJHDFFXUDF\7ZRW\SLFDOVWUHVV
GLVWULEXWLRQ GLDJUDPV DUH SUHVHQWHG LQ )LJ  IRU WKHPLGVSDQ DQG IRU WKH LQWHUQDO VXSSRUW UHJLRQ7KH GLDJUDPV
FRPSDUHWKHPHDVXUHGDQGFDOFXODWHGVWUHVVHVGXULQJWKHWHVWORDG7KHWZRGLDJUDPVLQ)LJSURYHVWKDWDJRRG
DJUHHPHQWZDVIRXQGEHWZHHQWKHPHDVXUHGDQGFDOFXODWHGYDOXHVLQWKHPDLQJLUGHUDQGDVZHOODVLQWKHFURVVJLUGHUV
DQGLQWKHEULGJHGHFNV\VWHP

 
)LJ7\SLFDOVWUHVVGLVWULEXWLRQGLDJUDPVDQGFRPSDULVRQRIPHDVXUHGDQGFDOFXODWHGVWUHVVHV
7KHPHDVXUHPHQWVSURYHGWKDWWKHEULGJHVWUXFWXUHEHKDYHVDVLWLVVXSSRVHGLQWKHVWDWLFFDOFXODWLRQVDQGLWSURYHV
WKHDSSOLFDELOLW\RIWKHGHYHORSHG)(PRGHODQGWKHGHVLJQHGEHKDYLRXURIWKHEULGJH7KHPHDVXUHGVWUHVVHVRQWKH
ER[JLUGHUSURYHG WKDW WKHJOREDO VWDWLFEHKDYLRURI WKHEULGJHXQGHU WKH WUDPV LV VLPLODUDVDVVXPHG LQ WKH VWDWLF
FDOFXODWLRQV WKH UHDO VWUHVVYDOXHVDUHYHU\FORVHG WR WKHFRPSXWHGYDOXHV+RZHYHU WKHPHDVXUHGVWUHVV H[WUHPH
YDOXHVDOVRSURYHGWKDW WKHEULGJHGHFNV\VWHPLVDGHTXDWHWRWKHVWDWLFVWDELOLW\DQGIDWLJXHYHULILFDWLRQVDVZHOO
XQGHUWKHSODQHGWUDPZD\OLQH
'\QDPLFORDGLQJWHVWSURJUDPDQGLWVUHVXOWV
7KH HLJHQIUHTXHQFLHV RI WKH VWUXFWXUH DUH PHDVXUHG ZLWKRXW WUDIILF ORDG XVLQJ HOHFWULF DFFHOHURPHWHUV 7KH
PHDVXUHPHQWVVKRZHGWKDWWKHILUVWYHUWLFDOEHQGLQJHLJHQIUHTXHQF\LV+]FDOFXODWHG+]WKHILUVWWRUVLRQDO
HLJHQIUHTXHQF\LVHTXDOWR+]FDOFXODWHG+],WFDQEHREVHUYHGWKDWWKHPHDVXUHGHLJHQIUHTXHQFLHVDUH
FORVHWRWKHFDOFXODWHGYDOXHVEXWDOZD\VODUJHUWKDWWKHQXPHULFDOO\FRPSXWHGRQHV7KHUHDVRQRIWKDWFDQEHWKDW
WKHSXEOLFZRUNVSODFHGRQWKHEULGJHKDVDVLJQLILFDQWZHLJKWZKDWLVFRPSDUDEOHWRWKHWUDIILFORDG7KHQXPHULFDO
PRGHO FRQWDLQHG WKHGHVLJQYDOXHRI DOO WKHSXEOLFZRUNVEXW D ODUJHUSDUWRI WKLVZHLJKWZDVQRWSUHVHQWRQ WKH
VWUXFWXUHDWWKHWLPHRIWKHORDGWHVWLQJ7KLVGLIIHUHQFHLQWKHORDGLQJVLWXDWLRQSHUPDQHQWORDGVFDQFDXVHWKHVPDOO
GLIIHUHQFHLQWKHPHDVXUHGDQGFRPSXWHGHLJHQIUHTXHQFLHV
7KHDLPRIWKHG\QDPLFORDGWHVWLQJLVWRFKHFNDQGVWXG\WKHG\QDPLFEHKDYLRURIWKHVWUXFWXUHXQGHUWKHG\QDPLF
ORDGLQJRIWKHWUDPVDQGWUXFNVVHSDUDWHO\7KHIRFXVRIWKHG\QDPLFORDGLQJWHVWLVWKHGHWHUPLQDWLRQRIWKHG\QDPLF
IDFWRUVIRUDOOWKHLQYHVWLJDWHGVWUXFWXUDOPHPEHUV7KHUHIRUHVWUDLQPHDVXUHPHQWVZHUHH[HFXWHGDWDOOWKHVWUDLQ
JDXJHVDQGXVLQJWKHGLIIHUHQFHVEHWZHHQWKHVORZDQGIDVWORDGLQJVLWXDWLRQVWKHG\QDPLFIDFWRUVZHUHGHWHUPLQHG
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7KHG\QDPLFWHVWSURJUDPFRQWDLQHGPDQ\ORDGFDVHVXVLQJWUXFNVDQGRUWUDPVVHSDUDWHO\$OOORDGFDVHVZHUH
DSSOLHGZLWKGLIIHUHQWYHORFLWLHVEHWZHHQ±NPKDVSUHVHQWHGLQ7DEOH7KHSURJUDPKDVWKUHHLQGHSHQGHQW
SDUWV,QWKHILUVWSDUWWUXFNVZHUHPRYHGSDUDOOHORQWKHEULGJHLQUXQVZLWKGLIIHUHQWYHORFLWLHVDQG
NPK7KHEUDNLQJDQGDFFHOHUDWLRQRIWKHWUXFNVDUHLQYHVWLJDWHGGXULQJWKHWHVW,QWKHVHFRQGDQGWKLUGSDUWRU
WUDPVZHUHPRYHGRQWKHEULGJHZLWKGLIIHUHQWYHORFLWLHVEHWZHHQNPKDQGWKHEUDNLQJDQGDFFHOHUDWLRQRIWKH
WUDPVZHUHDOVRWHVWHG7KHVWUDLQVGXULQJWKHG\QDPLFORDGLQJVZHUHFRQWLQXRXVO\PHDVXUHGRQWKHVWUDLQJDXJHV
ZLWK+]IUHTXHQF\ZKLFKLVVLJQLILFDQWO\ODUJHUWKDQWKHHLJHQIUHTXHQF\RIWKHVWUXFWXUH$W\SLFDOPHDVXUHPHQW
UHVXOWXQGHUWKHG\QDPLFORDGLQJFDQEHVHHQLQ)LJ7KHW\SLFDOYLEUDWLRQLQWKHPHDVXUHGVWUHVVHVFDQEHFOHDUO\
VHHQRQWKHGLDJUDPZKDWLVWKHEDVHVRIWKHG\QDPLFIDFWRUGHWHUPLQDWLRQ
7DEOH3URJUDPRIWKHG\QDPLFORDGLQJWHVW
WUXFNVUXQQLQJSDUDOOHO
UXQ NPK IURP%XGDVLGH
UXQ NPK IURP3HVWVLGH
UXQ NPK IURP%XGDVLGH
UXQ NPK IURP3HVWVLGH
UXQ NPKEUDFNLQJ IURP%XGDVLGH
&RPELQRWUDP
UXQ NPK IURP%XGDVLGH
UXQ NPK IURP3HVWVLGH
UXQ NPK IURP%XGDVLGH
UXQ NPK IURP3HVWVLGH
&RPELQRWUDPVUXQQLQJSDUDOOHO
UXQ NPK IURP%XGDVLGH
UXQ NPK IURP3HVWVLGH
UXQ NPKEUDFNLQJ IURP%XGDVLGH


)LJ7\SLFDOUHVXOWRIWKHG\QDPLFORDGLQJWHVW
7KHODUJHVWG\QDPLFIDFWRURIWKHPDLQJLUGHULVPHDVXUHGXQGHUWKHORDGLQJE\WKHWUXFNVZLWKWKHYHORFLW\RI
NPKDQGLWVYDOXHLV7KHODUJHVWG\QDPLFIDFWRUFDXVHGE\WKH&RPELQRWUDPVLVVLJQLILFDQWO\VPDOOHU
7KHPD[LPXPG\QDPLFIDFWRUPHDVXUHGRQWKHFURVVJLUGHUVLVFDXVHGE\WKHWUXFNVDQGFDXVHGE\WKHWUDPV
7KH ODUJHVW G\QDPLF HIIHFW LV REVHUYHGRQ WKH SLORQ DQG LQ WKH LQWHUQDO VXSSRUW UHJLRQ7KHPD[LPXPPHDVXUHG
G\QDPLFIDFWRULVGXHWRWKHWUXFNVDQGGXHWRWKHWUDPV7KHPHDVXUHPHQWVSURYHGWKDWWKHWUXFNVJLYHWKH
XOWLPDWHORDGLQJFRQGLWLRQIRUWKHG\QDPLFIDFWRUVZKLFKPHDQVWKDWE\RSHQLQJWKHQHZWUDPZD\OLQHLQFUHDVHLQWKH
G\QDPLFHIIHFWVDUHQRWH[SHFWHGRQWKHEULGJH%DVHGRQWKHPHDVXUHGUHVXOWVWKHILQDOFRQFOXVLRQFRXOGEHGUDZQ
WKDWWKHWUDPVFDXVHGDWDOOWKHPHDVXUHGORFDWLRQVLQDOOWKHWHVWHGUXQVVLJQLILFDQWO\VPDOOHUG\QDPLFHIIHFWVWKDQWKH
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WUXFNVZKDWFDQEHH[SODLQHGE\WKHEHWWHUG\QDPLFSURSHUWLHVRIWKHQHZWUDPVWKDQWKHWUXFNVXVHGLQWKHWHVWLQJ
2Q WKH RWKHU KDQG EDVHG RQ WKH PHDVXUHPHQWV WKH EULGJH VDWLVILHV WKH FULWHULD RI WKH +XQJDULDQ VWDQGDUG Ò7
>@
0HDVXUHPHQWV DUH DOVR H[HFXWHG DW WKH EHDULQJ V\VWHP RI WKH EULGJH 7KH KRUL]RQWDOPRYHPHQW RI WKH EULGJH
VXSHUVWUXFWXUH RQ WKH EULGJH DEXWPHQW ZDV PHDVXUHG ,Q RUGHU WR LQFUHDVH WKH DFFXUDF\ DQG FRQILGHQFH RI
PHDVXUHPHQWVWKUHHLQGHSHQGHQWPHDVXUHPHQWWHFKQLTXHVDUHDSSOLHG7KHILUVWWHFKQLTXHLVEDVHGXSRQDWRWDOVWDWLRQ
ZLWKDXWRPDWLFWDUJHWUHFRJQLWLRQ$75IXQFWLRQ7KHLQVWUXPHQWLVDEOHWRDXWRPDWLFDOO\WUDFNDQGPHDVXUHWKHSULVP
ZLWK+]IUHTXHQF\WKHDFWXDOIUHTXHQF\RIPHDVXUHPHQWVZDVDERXW+]7KHSULVPZDVIDVWHQHGRQWKHEULGJH
VXSHUVWUXFWXUHDQGWKHWRWDOVWDWLRQZDVVHWXSRQWKHDEXWPHQW7KHGLVWDQFHEHWZHHQWKHWRWDOVWDWLRQDQGWKHSULVP
ZDVDERXWPWKHUHIRUHPPGLVSODFHPHQWFRUUHVSRQGHGWRVHFRQGURWDWLRQ$FFRUGLQJWRWKHVSHFLILFDWLRQ
RIWKHLQVWUXPHQWWKHDFFXUDF\RIDQJOHPHDVXUHPHQWDQGDXWRPDWLFWDUJHWUHFRJQLWLRQWRJHWKHULVDERXWVHFRQG
,WPHDQVWKDWWKHDFFXUDF\RIWKHGLVSODFHPHQWPHDVXUHPHQWVLVDERXWPP7KHDUUDQJHPHQWRILQVWUXPHQWVDUH
VKRZQLQ)LJ
 
)LJ/D\RXWRIWKHPHDVXULQJVWDWLRQDWKHRGROLWHDQGGLJLWDOFDPHUDEODVHULQWHUIHURPHWHU
7KHVHFRQGPHDVXUHPHQWWHFKQLTXHLVDFODVVLFDODOLJQPHQWPHDVXUHPHQW$SLHFHRIDVWHHOWDSHLVSODFHGRQWKH
EULGJH VWUXFWXUH DORQJ WKH H[SHFWHG GLUHFWLRQ RI GLVSODFHPHQW $ GLJLWDO PLFURVFRSH FDPHUD ZDV DWWDFKHG WR WKH
WHOHVFRSHRIWKHWKHRGROLWHDQGWKHYLHZRIWKHWHOHVFRSHZDVUHFRUGHGLQDGLJLWDOYLGHRILOP7KHYLGHRZDVVSOLWLQWR
GLJLWDOLPDJHVWKHIUDPHIUHTXHQF\ZDVISV$VWKHEULGJHPRYHGWKHLPDJHRIVWHHOWDSHPRYHGDVZHOOFRPSDUHG
WRWKHFURVVKDLUVLQWKHGLDSKUDJPRIWKHWKHRGROLWH%DVHGRQWKHPRYHPHQWRIWKHGLJLWDOSLFWXUHVWKHGLVSODFHPHQWV
FRXOG EH HYDOXDWHG DXWRPDWLFDOO\ E\ GLJLWDO LPDJH SURFHVVLQJ WHFKQLTXHV )RU WKH HYDOXDWLRQ SURFHVV D WHPSODWH
PDWFKLQJDOJRULWKPRIWKHVRIWZDUH2SHQ&9>@ZDVXVHG7KHDFFXUDF\RIWKLVPHDVXUHPHQWPHWKRGLVOHVVWKDQ
PP7KHWKLUGWHFKQLTXHLVWRPHDVXUHWKHGLVWDQFHYDULDWLRQRIWZRSRLQWVE\ODVHULQWHUIHURPHWHU7KHUHIHUHQFH
PLUURUZDVUHFRUGHGGXULQJWKHPRYLQJRIWKHEULGJH7KHDFFXUDF\RIRXUODVHULQWHUIHURPHWHU5HQLVKDZ;/LV
DWOHDVWPPWKHIUHTXHQF\RIPHDVXUHPHQWVZDVVHWWR+]2XUFRQFOXVLRQZDVWKDWDOOWKHWKUHHPHWKRGV
FRXOGEHXVHGHIIHFWLYHO\DQGUHVXOWHGWKHVDPHGLVSODFHPHQWZLWKUHODWLYHODUJHDFFXUDF\
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